A Gram-stain-positive, aerobic, non-motile, rod-shaped, non-endospore-forming bacterial strain, 10C T , was isolated from Lonar soda lake in India. Based on the 16S rRNA gene sequence analysis, this strain was identified as belonging to the genus Nesterenkonia and was most closely related to the type strains of Nesterenkonia lacusekhoensis (99.1 %, sequence similarity), Nesterenkonia aethiopica (96.9 %), Nesterenkonia flava (96.9 %) and related of the genus Nesterenkonia (<96.6 %, sequence similarity). However, the DNA-DNA relatedness of strain 10C T with N. lacusekhoensis KCTC 19283 T was only 34.6 ±0.9. The DNA G+C content of strain 10C T was 68.6 mol%. Strain 10C T was an aerobic microbe with optimal growth at 37 C, pH 7.5-8.0 and 5-6 % (w/v) NaCl. The cell-wall peptidoglycan of strain 10C
The genus Nesterenkonia, was first proposed by Stackebrandt et al. [1] . The type species of the genus Nesterenkonia, which belongs to the family Micrococcaceae is Nesterenkonia halobia. Members of the genus Nesterenkonia are Gram-staining-positive, non-endospore-forming, halotolerant or halophilic, and alkalitolerant or alkaliphilic [2] . At the time of writing, the genus comprises 16 species with validly published names [3] , which include: Nesterenkonia halobia [1, 4] , N. lacusekhoensis [5] , N. halotolerans and N. xinjiangensis [6] , N. lutea and N. sandarakina [7] , N. aethiopica [8] , N. jeotgali [9] , N. halophila [10] , N. flava [11] , N. alba [12] , N. suensis [13] , N. rhizosphaerae [14] , N. alkaliphila [2] , N. populi [15] and N. aurantiaca [16] .
The alkaline Lonar Lake is a unique basaltic rock meteorite impact crater. Lonar crater is filled with saline water and situated in the formerly volcanic Deccan trap geological region. A review of the literature reveals that the salinity of the lake has been decreasing since it was first reported, being 40.78, 37.52 and 30.87 % in 1910, 1958 and 1960 , respectively [17] . However, some of the recent reports suggest that the lake is still saline, which could be ascribed to its uniqueness as a soda lake; a few of these reports give salinities of 79 g l À1 [18] , 50 g l À1 [19] and 10 g l À1 [20] . During a study on the microbial diversity of the Lonar soda Lake, India, an aerobic, Gram-stain-positive, non-endospore-forming bacterium designated 10C
T was isolated. In this study, we describe the results of the polyphasic study aimed at the characterization of this strain.
Strain 10C
T was isolated from the alkaline Lonar Lake, located at Buldhana, Maharashtra, India (latitude 19 58¢ 32.02 † N longitude 76 30¢ 47.03 † E). One gram of air-dried sediment (at the time of sample collection, the sample had a pH of 10.4, salinity of 5.4 % and temperature of 34 C) was serially diluted up to 10 À6 in sterile saline solution (0.4 %, NaCl solution) and 100 µl of the same was spread on a growth medium (pH 7.5) containing (g l Genomic DNA of strain 10C T was extracted and purified according to the method of Marmur [21] . The 16S rRNA gene sequence of strain 10C
T was obtained by PCR as described previously [22] . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the EzTaxon-e server (http://old.ezbiocloud.net/; [23] ). The CLUSTAL W algorithm [24] of MEGA 6 [25] was used for sequence alignments and the phylogenetic analysis of the 16S rRNA gene of strain 10C T . Distances were calculated by using the Kimura model in a pairwise deletion manner [26] . Neighbour-joining, minimum-evolution, maximum-likelihood and maximum-parsimony methods in the MEGA 6 software [25] were used to reconstruct phylogenetic trees. Gaps were treated as complete deletions. A nearestneighbour-interchange heuristic search in the maximumlikelihood method and a subtree-pruning-regrafting search in the maximum-parsimony method were used for tree reconstruction. Percentage support values were obtained using a bootstrap procedure for 1000 pseudoreplicates. The taxonomic relationship between strain 10C T and N. lacusekhoensis KCTC 19283 T was examined using DNA-DNA hybridization, which was determined using a membrane filter technique [27] , using a nick translation kit (LCK-1) supplied by BRIT, Jonaki, CCMB campus, Hyderabad. Hybridization was performed with three replications for each sample (control: reversal of strains was used for binding and labelling). a-P 32 dCTP was used for labelling the probe. The DNA immobilized on the blots (nylon membranes) was probed with labelled DNA and then exposed to a phosphorimaging screen (Amersham Biosciences). The phosphorimaging screen was scanned and quantified using a Typhoon (3480) variable mode imager. The percentage hybridization was calculated according to the formula: percentage hybridization=(counts obtained from heterologous hybridization/counts obtained from homologous hybridization) Â100. The G+C content (mol %) of the DNA of strain 10C
T was determined by HPLC in triplicate [28] .
The almost-complete sequence (1441 bp) of the 16S rRNA gene of strain 10C T was obtained. The results of phylogenetic analysis of the 16S rRNA gene sequence suggested that strain 10C
T clustered with the type strain of N. lacusekhoensis KCTC 19283 T (a composite tree is shown as Fig. 1 ). Strain 10C
T formed a clade together with N. lacusekhoensis KCTC 19283 T using all algorithms tested with highest bootstrap value (100), indicating that they are closely related. Although there were differences in the percentage bootstrap values of clades obtained using different algorithms, most of the strains formed similar clades with all the algorithms tested ( Fig. 1) . The sequence similarities with the nearest phylogenetic members were also in agreement with the EzTaxon-e server results. EzTaxon-e server search analysis revealed that strain 10C
T was most closely related to type strains of N. lacusekhoensis (99.1 %, sequence similarity), N. aethiopica (96.9 %), N. flava (96.9 %) and related members of the genus Nesterenkonia (<96.6 %, sequence similarity). The DNA-DNA relatedness of strain 10C T with N. lacusekhoensis KCTC 19283 T was 34.6±0.9. Based on the hybridization results, strain 10C
T was distinctly related to N.
lacusekhoensis KCTC 19283 T , and the hybridization values were within the recommended standards to delineate a bacterial species [29] [30] [31] . The DNA G+C content of strain 10C
T was 68.6 mol %.
Morphological properties, such as, cell shape, cell size and motility (hanging drop method) were observed by phasecontrast light microscopy (Magnus MLX) and scanning electron microscopy (JEOL JSM-5600LV). The pH, temperature and salt concentration ranges for growth were examined in marine broth consisting of (g l
À1
) NaCl (10) C) and salt concentration (2-30 %, w/v, NaCl with intervals of 0.5 %, w/v) for growth were tested as described above. Growth was measured turbidometrically at 540 nm in a colorimeter (Systronics). Growth under anaerobic conditions was determined on modified nutrient agar containing (g l À1 ) peptone (5), NaCl (10), beef extract (1.5), yeast extract (1.5) and agar (15) , with a final pH of 7.5, supplemented with 0.5 % (w/v) glucose and with or without 0.1 % (w/v) nitrate using an anaerobic system (Himedia). Various biochemical tests, such as hydrolysis of starch, casein, tyrosine, xanthine, hypoxanthine and gelatin, as well as urease activity, nitrate reduction, Voges-Proskauer test, methyl red test, H 2 S production, indole production, and oxidase and catalase activities were carried out as mentioned by Smibert and Krieg [32, 33] , in Zobell marine broth 2216 (Himedia) or in the medium specified. Utilization of various substrates as sole carbon and energy sources or carbon, nitrogen and energy sources was determined using a basal medium, except for nitrogen source, where (NH 4 ) 2 HPO 4 was completely deleted from the formulation. The composition of the medium was (g l Carbohydrates were used at a final concentration of 0.2 % (w/v), and the tests for their utilization were performed as described by Ventosa et al. [34] . Antibiotic sensitivity tests of the strain were performed using the standard disc assay method [34] .
Cells of strain 10C
T were rod-shaped with 2.1-3.6 µm length and 0.5-0.6 µm diameter (Fig. S1 , available in the online Supplementary Material). The other morphological and biochemical characters of strain 10C
T are mentioned in the species description. Strain 10C
T was sensitive to erythromycin (15 µg), streptomycin (10 µg), amikacin (30 µg), tetracycline (30 µg), gentamicin (120 µg), vancomycin (30 µg), penicillin (10 µg), ampicillin (10 µg) and chloramphenicol (30 µg), and resistant to ciproflaxacin (5 µg), nalidixic acid (30 µg) and kanamycin (30 µg). The differentiating characteristics of strain 10C
T from the closely related species of the genus Nesterenkonia are summarized in Table 1 .
Fatty acids, quinones and polar lipids of strain 10C T and N. lacusekhoensis KCTC 19283 T were analysed from cells grown in Zobell marine broth 2216 with 5 % (w/v) NaCl at 37 C and pH 7.5. When the cells reached a cell density of 70 % of the maximum optical density (100 %=0.8 OD 540 ), they were harvested by centrifugation (10 000 g for 15 min at 4 C) and lyophilized. This lyophilized pellet was used for analysis. Cellular fatty acids of strain 10C T and N. lacusekhoensis KCTC 19283 T were methylated, separated and identified according to the instructions for the Microbial Identification System (Microbial ID; MIDI version 6.0; peak identification was done based on the RTSBA6 database) (Sasser [35] ; revised at www.midi-inc.com). Fatty acid methyl ester analysis was outsourced to Zeal Biologicals, Secunderabad, India. Polar lipids were extracted from 1 g freeze-dried cells with methanol/chloroform/saline (2 : 1 : 0.8, by vol.) as described by Kates [36] and were separated using silica gel TLC (Merck Kieselgel 60 F254) by twodimensional chromatography using chloroform/methanol/ water (75 : 32 : 4, by vol.) in the first dimension and chloroform/methanol/acetic acid/water (86 : 16 : 15 : 4 by vol.) in the second dimension (modified after Tindall [37, 38] and Oren et al. [39] ) Total polar lipids profiles were detected by spraying with 5 % ethanolic molybdophosphoric acid and further characterized by spraying with ninhydrin (specific for amino groups), molybdenum blue (specific for phosphates), Dragendorff's reagent (specific for quaternary nitrogen) or a-naphthol (specific for sugars) [39, 40] . Quinones of strain 10C T and N. lacusekhoensis KCTC 19283 T were determined by extraction with a chloroform/methanol (2 : 1, v/v) mixture, purified by TLC and analysed by HPLC [41] . The peptidoglycan of strain 10C T and N. lacusekhoensis KCTC 19283 T was isolated after disruption of the cells by shaking with glass beads and subsequent trypsin digestion, according to the method of Schleifer [42] . The cell wall was hydrolysed for amino acid analysis and analysed as described by Schleifer and Kandler [43] and Hasegawa et al. [44] .
Whole-cell fatty acid analysis of strains 10C
T and N. lacusekhoensis KCTC 19283 T revealed that anteiso-C 15 : 0 was the predominant cellular fatty acid present (25.9 % and 62.8 %, respectively) with major proportions of anteiso-C 17 : 0 (23.9 %) and iso-C 16 : 0 (12.5 %) in strain 10C
T (Table S1 ). Polar lipids of strain 10C
T included diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, a glycolipid, a phospholipid and four unknown lipids (Fig. S2) . The polar lipid analysis showed a very similar pattern to that of N. lacusekhoensis KCTC 19283 T , except for minor lipids, indicating that strain 10C
T was indeed a representative of a novel strain related to the genus Nesterenkonia (Fig. S2) . The total peptidoglycan hydrolysate analysis revealed the presence of lysine, glutamic acid and alanine in a molar ratio T with closely related members of the genus Nesterenkonia based on 16S rRNA gene sequences available from the EMBL database (accession numbers are given in parentheses). Multiple alignments, distance calculations (distance options according to the Kimura 2-parameter model) and clustering with the neighbour-joining method, maximum-likelihood method, minimum-evolution method and maximum-parsimony method were performed by using the software package MEGA version 6 [25] . Bootstrap values based on 1000 replications are shown as percentages at the branching points. Bar, 0.005 nucleotide substitutions per nucleotide position. Filled circles (. ) indicate that these branches cluster similarly using the different algorithms tested. of 1 : 2 : 2, respectively; hence, it was concluded that strain 10C
T showed the peptidoglycan type A4a with L-Lys-L-Glu (A11.54; http://www.peptidoglycan-types.info; [43, 45] ). The novel strain 10C
T had MK-8, MK-9 and MK-7 as the major menaquinones (48.5, 34.4 and 16.6 %, respectively).
In summary, several phenotypic features, the results of phyologenetic studies and fatty acid methyl ester analysis (Table S1) , and its polar lipid profile (Fig. S1 ) separate the novel strain 10C
T from closely related strains. Therefore, on the basis of the phenotypic, chemotaxonomic and genotypic distinctiveness of strain 10C
T , the results of the current study support the proposal of this isolate as a representative of a novel member of the genus Nesterenkonia, for which the name Nesterenkonia cremea sp. nov. is proposed.
DESCRIPTION OF NESTERENKONIA CREMEA SP. NOV.
Nesterenkonia cremea (cre¢me.a. N.L. fem. adj. cremea cream-white, referring to the colour of the colonies).
Cells are strictly aerobic, rod-shaped, Gram-stain-positive, non-endospore-forming and non-motile with 2.1-3.6 µm length and 0.5-0.6 µm diameter. Colonies are cream-coloured, circular (0.5-1.0 mm in diameter), convex andopaque with wrinkled margin. Optimal growth occurs after 3 days of incubation on marine agar at 37 C (range 10-55 C). Growth occurs between pH 7.0 and 9.0 (optimum pH 7.5-8.0). NaCl is essential for growth (minimum 2.0 %, w/v); optimum growth occurs with 5-6 % NaCl and the species can tolerate up to 11 %. Positive for oxidase, catalase and gelatinase activities. Acids and gas are produced from cellobiose, fructose, inulin, glucose, sucrose and mannose. Growth is not supported by galactose, salicin, rhamnose, sorbitol, melibiose, raffinose or trehalose as the sole carbon source. Although growth is supported, no acid or gas is produced with lactose, inositol, mannitol, xylose, maltose and arabinose as the sole carbon source. Ammonium chloride, tyrosine, glycine, nitrate, urea and glutamate are the most suitable nitrogen sources, but growth is not observed with nitrite or aspartate. The major isoprenoid quinones are MK- [5] . †Data from Luo et al. [11] . ‡Data from Li et al. [10] . §Data from Delgado et al. [8] .
8, MK-9 and MK-7. The peptidoglycan type is A4a with LLys-L-Glu (or A11.54). The major polar lipids present are diphosphatidylglycerol, phosphatidylglycerol and phosphatidylcholine, a phospholipid, a glycolipid and four unknown lipids. Major cellular fatty acids are anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 .
The type strain is 10C T (=LMG 29100 T =KCTC 39636 T =CGMCC 1.15388 T ), which was isolated from a sediment sample of Lonar soda lake, India. The DNA G+C content of strain 10C
T is 68.6 mol %. 
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